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1. (a) Find the point of intersection (X, ¥, z) between the following two lines in
space (6%)

x=2+6t , y=4-4 , z=-2+8t
x=83p , y=2p , z= 6+4p
(b) Find the equation of the place containing the two lines.(6%)

(c) Find the angle between the two lines.(8%)

2. Find the general solution of the following differential equations:

(a)xy"+xy-y=10 (10%)
(b)y"+2y"+y=8e"Inx (10%)
2 -1 -3 ,
3. If the eigenvaluesare 4,4, and 4 of H=|-1 1 2|, find ) 4 .(10%)
-3 23 =

4. Please show the force balance equation for a spherical ball falling with a
speed of U in the gravitational field through a liquid with a density of pr
The ball has a diameter of d and density of p, and the drag force done by the
liquid to the falling ball can be expressed by Cp*A,, where Cp is the drag
coefficient and 4, is the projected area of the ball onto the plane
perpendicular to the falling direction.(20%)

5. A pollutant in an wastewater has an initial concentration of C, and the
pollutant can be degraded by microorganisms with the rate expressed
by —dC/dt = k C/AK+C), where C is the pollutant concentration (in mg/L), # is
time (in hr), k is a rate constant (in mg/L.hr), and K is a saturation constant
(mg/L). Please express C(f) in terms of C,, k, t, and K if the pollutant is
degraded in a batch reactor. (15%)

6. Estimate the numerical value of erf (Z) =72_— f e?dz withZ=1by
T

numerical integration with dZ = 0.2. (15%)
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1. {7%F Stokes’ Law ? 47 3§ Newtonian Fluid ? (15%)

2. 25°CRAENES 020m X AF P MR 5.0m/s iy > ShakZEE S 1,000kgm’ -
F5 B % 0.001 kg/m-s» 345 E %KM AEHE T 2 Reynolds number & % b ? (15%)

3. WEAT RHEAKBNRELTZAMEHP)E 2Nem? > LT HAZ AR S
(P2)& 1 N/em® » 7L 00 W & 4% KA 5 &3 2 W AE.(A2/A1) B 0.01 » BREBABL(C) 5
0.61 > MEAHCHAH 08 RBEA T L HEMS3m Lo ZAED)% 2cm
3RS RIS A2 TR R E AR A 5 % misec ? QUIEHFZERRE
% % /> m’/min ? (25%)

4. BT REESA 100m ZissiE » R385 5,000m/sec » 23 k18 K 3 Bk
FRE AR A SOm/sec ) RR(DHRABABZAEN R 2 5% 0 m? QA&
RBATHPHZIEEH S D m-N/N? (25%)

5. % #EMERSE 120 Am’/min 2 25°C 2 A(FE =1.18kg/m)h AB%E B B4 B
B MR RE BRI EH A S 1,000 Pa(N/m?) » i RAZEEHES 60% 1
& B R E BT E 2 4% 5 /) (Break horsepower) & % 70 ? (1 & 1 =746 W) (20%)

o HEAmEE kioZEH ) TEFER)
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Al.ﬁﬁiﬁﬂl&hﬂ% REREERBEAELERA
(1) REABRRTBEERAREERBASRZBENEY > ERALTES
BEZiFRME (5%)
(2) ashémﬁ}%ﬁbﬁéﬁ/%z?r’ﬁéiﬁﬁﬁfﬁ = (10%)

2. REET 7 MA:
(1) 2328 (5%)
(2) x@es;  (5%)
(3) S8 @S 423 LB A A B2 25 A0 BT &5ty —HA0

weg e (10%)

3, BB RBELALHERNETASRES RRAELARERFZLHLTR
BREzBEAEE - (15%)

A BRI AERERAKTREYFARREY (DFRFEERA ?0G%, Q) FRAE
BEaEEFEE ?(B%) -

5. 2B B ETRAAZEET ~ bBAK  RERE ~ BEER - U EK
FRASKEFTR, (DB B ABEERBILAMSRNRERRE 7 (10%), (2) A&
#1380k g iR IR 0 HAH BRTEH A ? (5%), RARTH T RBBHHHR
7R —18 7 (5%)

6. &8 40000m° 257K > BODs.2oc & 250mg/L » iR 8. F A 4afo £ 89 50% » B AN
T 5 3 R & 10CMS ~ BODs . o & 20mg/L ,eimgi%ﬁéﬁn%ﬁ T0% /3% 75 K
KB & 24°C ~ T KB 445 21.1°C » #83%k=0.1 -~ k=0.2 day™ (20C) - &
Sotp AR 8.8 8. 53mg/L(24°C) ~ Img/L(21°C) ; ## T mAERE(EE)X
EEBEELELEDPT (waAHL 20%) -

AEW
D = KkLe¥(10™-107")/(ke—ki)+De*10™
E = L(1-10™)
Lo = La(140. 02(T-20))

( )1 ®BABZZELBODs (L) A2 (1)30~37 (2) 38~44 (3) 45~51  (4)
52~60  mg/L -

()2 RAEBZEHEAMT? (1) 5.4-5.9 (2) 6.0~6.5 (3) 6.6~7.0 (4)
7.1~7.9 mg/L -

( )3 RABZHEAEAM? (1) 1.7-2.2 (2) 2.2-2.6 (3) 2.6~2.9 (4)
3.0~3.8 mg/L-

() 4 k(21.1C) day A4 ? (1) 1.6~1.8 (2) 1.9~2.0 (3) 2.1~2.2
 (4)2.3-2.5-
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. B TRBEABRRRINEEY - BRABHNESD - HERRRAE
IRREALAREEAIKK - FEZE TIIFRE - |
(1) fRABRECAERPFLEEZEEE  (5%)
(2) BHHETREEZZRERRER - (10%)

2. HFIRIERREOESEHBREEKREEHN - B AMEREET -
(1) SARBEAVATFI AR R mbEsE . (10%)
(2) EMREZEET IR  BEEEAAECSREREE?
(10%)

3. WBEEAAEECBEEGET - SESRTHARRE - EERNERLE
Y BB CEXMLSRARRER R FE - (15%)

4. FEE TFIHRE - .
(1) =R O TEHRENIP G £ BRI R EEZERITR BN EL
fEe (10%) '
(2) FHRERPTEEHLBESE (photochemical smog) HEGERET °
EAFIE) NO, NO,, O3, HC SIS LB E C BB EEIE -  (10%)

5. ZBEHE (stoichiometric combustion) ST + BLEMEREME (ST
B s ) S RS 2 ZE R EE (air to fuel ratio) (EETES g/g)e  (12%)

6. SR THI(~OERSEIREAE - BB 2 AR
(A~F)«  (18%)

( ) ()ZERH—E ik BEMRERTE A HEIEE

() QZERH ST EERETE B. JUBEERE

( ) P)EFRHAEADEERERTTE C. BILEHEE
() ERHREEERERTTE D. B —RERRIL G

() OFFREETHRMEMIRRTE E. AL/MRIE

( ) OFREETHRAEMNDRETTIE F. S/MERIE
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